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February 4. 2004

Mr. John Opic, FirSt SeleCtman
c/o J\.1r. Terry Eltol1
Town ofBranford
1019 Main Street
Brantord, CT 06405

Islander East Pipelinc Project -CT DEP Pcnnit AppuCCl1ion No. 200200761
2003 Islander East Reply Bricf

Reference:

Dear First Selectman Opie

Please thank the Blue Ribbon Committee for forwarding to me portions of the December 22.2003
Xslander East Reply Brief. In response to representations made by Islander East regarding the
sedjrncntarion studies performed by me on behalf of the Town of Branford at the request of the
Committee, I have prepared comments for the Committee's consideration.

It appears that Islander East, or at least the attorneys representing Islander East, conclude that my
sedimentation studies support the conclusions drawn by Islander East. I would havc to say that their
conclusion is something of a stretch. As I have pointed out in the past, my sedimcntation a."sessment
concludes that the indirect impacts which result from the dredging o{>eration win rcmajn significant.
The area of the seafloor to be removed by dredging includes approxImately 0.75 Acres at the HDD
exit hole and as much as 4.9 Acres from the footprint of the pipeline trench.

[ Notc: Islander East has implied tJut this area may be reduced if the plasticity of the
native soils is such that the trench sidc waJJs can be main~ned at slopes steeper than
3: 1. Islander East has not established that these steeper side wa]ls C311 be maintained,
simply that this may result. The State of Connecticut must consider the likely worst case
scenario and assume the more con.~ervative construction case.]

In any casc; thc dircct impacts of this dredf!!ingmlI be as much as approximately 5.65 Acres. Isl:lJ1der
East has provided no credible evidence, sotls analysis, historic cxpcricnce, or other scientifically based
evidencc that it will be less.

Indirect impacts will result from the deposition of sediments which are suspended during the dredging
operations and transported into adjacent areas and dcposited on the seafloor. The May 5, 2003
Roberge Rcport indicates that the indirect impacts of this deposition will extend a significant
distance from the trench centerline. Those analyses demonstrated that the indirect impacts will be
sensitive to the volume of material that is released at the point of dredging. Empirical values were
used to demonstrate that as much as 1 mm of sediment could cover the seafloor to a disbnce of more
than] 00 meters from the trench centerline. Sediment thicknesses of up to 3 mm could be experienced
as much as 40 meters from the trench centerline.
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The area indirectly impacted by up to 3 mm of sediment cover could include more than 34.9 Acres.
The area which could be covered by up to 1 mm of sediment includes morc than 69.8 Acres. This
area, potcnrially impacted by the proposed Islander East dredging operations. is significantly larger
than that (14.0 Acres) claimed in their amended application. The conclusion drawn in th~anorney'.\'
brief dQe.s not appear to be accurate.

Islandcr East further stated in their permit amendment documents, that they are currcntJy consulting
with federal and state agencies on wether to dispose of the dredged material offsite or return the
material to the trench. The brief makes no note of this. The. June 20. 2003 letter from Islander East
to Ms. Susan Jacobson appears to clarify this uncertainty. It is CUJTeI1tly understood thaI Islander East
will seek authorization to relocate up to 30,000 cubic yards of dredged materials to the Central Long

Island Disposal Site. This is significant.

As reported in the "Preliminary Rcport on the Anticipated Biological Impacts Associatcd with the
proposed Islander East Pipeline Projcct, through the Ne.arshorc Area of Long Island Sound -
Branford, CT", prepared by The Garrett Group, LTD and dated May 8, 2003. near and far-field
deposition of suspended solids may cause a measurable cover, or a thin veneer of fine particles covcr
over proximal hard bottom substrate. The Garrett report references benthic studics perfom1ed by the
US Anny Corps of Engineers (LaSalle et aU 1991) which notes, contrary to Dr. Zajac's opinion. that
sediment deposits of up to 1 rom will cause up to 50010 mortality, and deposits of up to 2 mm ~II
cause 100% mortality to some benthic species. Benthic species. e.g. Eastern Oyster, are so scnsitive
that thin sedimentation veneers can alter hard substrates ability to foul. With the presence of anoxic
muds and silts, as will result from the deposition processes, anoxic episodes should be anticipatcd.
In other words. benthic species will likely bc killed even in areas receiving a thin veneer of deposited

sediments.

The Haley and Aldrich "Report on Engineered Backfill Study", May 2003 demon~tratcs that the
physico-chemical characteristics of the scdiments to be dredged from the trcnch reach Will likely allow
the trench sidewalls to be excavated to slopes Steeper than the originally planned 3: 1. The letter of
June 20, 2003 from Islander East to Ms. Susan Jacobson requests that the permit application be
revised to allow dredging of up to 18,000 cubic yards from the pipeline trench (based upon an
apparent 2:) trench sidc slope), 6,000 cubic yards from the HDD exit area and an additional 6,000
cubic yards to accommodate contingency and facilitate ronstruction. Islander EaSt is apparently
seekjng authorization to drcdgc up to 30,000 cubic yards of bottom materials from those arcas.
Islander East furthcr rcquests authorization to relocate the 30,000 cubic yards of dredged materials
to the Central Long Island Sound Disposal Sitc. Again ..this volume is very significant in that it
triggers specifically required testing of the sediments that does not appear to have been performed.

It is incumbent upon the State OfCOMecricut, Department of Environrnental Protection, Office of
Long Island Sound Programs (OLISP) and the US Amy Corps of Engineers to assure that Islander
East is in compliance with the Federal Marine Protection, Research and and SanCtuaries Act (Ambro
Amendment). It is essential tJ1at all required and currently valid mechanical, chemical, and biological
characteristics of thc dredged materials and the effect of their dredging and disposal be quantified
prior to the issuance of any dredging authorization by the Federal and State regulatory and rev1ewing

agencIes.

ROBERGE AsSOCIATES COASTAL ENGINEERS. LLC
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First Selectman JOM Opie Islander East Bricf Reply
Pa2c 3 February 4, 2004

Islander East has arncndcd the pennit applicarion to include backfilling of me dredged trench with
engineered fill. The engineered fin is described in the Halcy and Aldrich report and will be a gravelly
coarse to fine sand, further described as "bank-run gravel". The gradation demonstrated that thc
proposed materiaJ will includc gravel as large as 2 in diameter. This materiaJ ~ll fiJI the excavated
trench to its total dredged widt~ wruch could be as much as 28 feet if the slope.c; can be held to 2: 1
or even 37 feet if the slope sloughs to 3: 1. This backfill material will effectively change the cxisting
bottom type from a soft marine mud to a hardened gravel and sand over the entire 37.:!: foot width
and 5,800 toot length. This modjficarion ~11 sig11ificantly.alter the existing benthic communiries
within the construction footprint. More significantly, this coa~c backfill may completely change the
fisheries within the trench band and could rcquire commercial fishing operations to either abandon
the area for soft bottom fishing methodologies or employ re,.;sed hard bottom methods. The
proposed backfill will significantJy impact the current fisheries operations.

It is our pleasure to have the opporturuty to comment on the Islander East Reply Brief. Islander East
has atternpted, in the past, to address serious concerns which have been rai$ed concerning their
proposed conStruction operations. Islander East has not mitigatcd thc critical sedimentation issues
wruch MIl result from the dredging actlvTties. The adjacent seafloor, over an area too potentially
include as much as 69.8 Acres win be covered by sediments originating from the dredge operation.
This seafloor burial has the potential to result in significant mortality mthin the benthic communities.

Very truly yours,

ROBERGE ASSOCIATES COASTAL ENGINEERS, LLC

(:~- Q ':;:&~~9---
John C. Robcrge, P .E.

Principal

c: M". Susan Jacobson, CT DEP (OLlSP)

R:IENGINEERlNGIProja:b\20<n\200242 ~CnI ~pdioclJ~ R~pome 093003'~ 020404. wpd
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JOHN C. ROBERGE, P .E., LLC
COASTAL ENGINEERING

FOOT OF BROAD STREET. SUITE 105

STRATFORD, CT~15
Tel: (203) 377-0063
Fax:(.2Q3) 375-6561

Scptcffibcr 30, 2003

:Mr. Anthony 1. DaRos
.First Selectman
Town of Branford
1019 Main Strcct
Brnnford. CT 06405

Reference: IsJander &st PipeJine Project
AmCDdmentto CT DEP PemtitApplication No. 200200761

Dear Mr. DaRos

JOHN c. ROBERG~ P .E... :t.LC is pleasai to provide the following comments regarding thc amcndmcnt
offered by the Islander East Pipeline Company to thcir Structures, Dredging and Fill Pennit Application No.
200200761. The follo..ving documents were reviewed and Conn the basis for thc commcntary:

Islander East Pipeline Project -Amendment to d1o Stru~ Dredging and
Fill Pennit Application -Construction InstaJlation Modifications -Pcrmit
#200200761., March 14, 2003;

Report on Engineored Backfill Study, Islander East Natural Gas Pipeline,
Branford, Connccticut -Prepared by Haley & Aldrich, Inc. for Projcct
~nsu1ring Services, Inc., May 2003;

Letter of June 20, 2003 fratn Gcnc Muhllicrr, Islander East Pipeline
Company, LLC to Ms. Susan J~obson (OLISP); and

Letter of SGptember 18. 2003 from Joseph C. Reinemann. Islandcr East
Pipeline Company, LLC to Ms. Corl Rosc (US Axmy Corps of Engineers).

P&OPOSED AMENDMENTS TO CONSTRUCTION METHODS

The proposoo amendment idaltifics two (2) general mQdifications to thc original application.
modifications to the ori~y proposed construction tcchniqucs includt::

These

(I) Tho materials to bc dredged from the HDD exjt bole and thc pipeline trench
between MP 10.9 and 12.0 will be placcd. on barges, eliminating the original
proposal to place the dredged materials on thc adjacent seafloor:;

(2) Anticipated anchoring ope~ons have been reduced as a rcsult of the ~
for fewer plmv passes to install thc pipeline in 20' depths.

The foUow1ng conuncntary addresses continued concerns rcgardiDg the proposed dredging opcrations and
drcdgcd material management in the HDD cxit holc omd between MP 10.9 and 12.0. As such. we have
addressed only thc issues associated with the dredging opcrations and do not provide commcntary on the
outstanding anchoriJ1g related impacts.
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Town of Bran ford Comments Regarding Amendment to Pennit Application #200200761
Pa.~e 2 September 30, 200~

CRrfTCAL COMMENTARY

The foll0,'ViDg paragraphs idenrify the various issucs associatcd with thc p<:nnit amcndmcnt(s) proposed by
Islander East Pipeline Company in separate sections. Each section characterizes the amendment and offers -
COImnmt regarding the relative merit of the amendment.

Elimination of SDOil Mounds

Tbc proposal by Islandcr East to place the materials dredged from tbe HDD exit hole and from thc trcnch
between MP 10.9 and MP 12.0 into bargcs takcs a significant stcp ~'3fds minimizing the direct impacts
which would have resulted from the original scheme to place thooc matl:rials on the seafloor adjacent to tbe
ucnch. Islandcr East claims tl1at this revision to tbeir methodology will ~uce both the ilirect and indirect
impacts in the vicinity of the HDD exit hole from 23.8 Acres to 8.4 Acres and rcducc the direct and indirect
impacts in the vicinity of the drcdgcd trcnch from 115 Acres to 5.6 Acres. Islander East attributes this claimed
reduction to the elimination of the "spoil mounds" and the elimination ofsccon clary impacts which would haveresulted from ilie erosion ofthosc mounds and subscquent sedimenbtioo within adjacent resource ar~:-- -

While the direct impacts willlikeiy be reduced. the indircct impacts which result from the dredging operatioo
will remain significant. Thc arca of tbc se.afloor tD be removed by dredging includes approxjmatcly 0.75 Acres
at 1he HDD CJ(it hole and as much as 4.9 Acrcs from the footprint of the pipeline trench. [Note: Islander East
has implied that this area may be redu~ if the plasticity of the native soils is such tl13t thc trench side walls
can be maintained at slopes steeper than 3: 1. Islander East has not established that these steeper side walls can
bc malntaincd. simply that this may result. The State of Coonccticut must consider the likely worst C3Se
scenario and assume the more cooscrvativc construction case.] In any case, the direct impacts of this drcdg"mg
will be as much as approximatcly 5.65 Acres. The indirect impacts will result from tbc dcposition of sediments
which are suspended dtiring tbe dredging operations and tI"anSportcd into adjacent areas and deposited on the
sc3floor. Thc May 5, 2003 report, preparoo by JOHN C. ROBERG~ P .E., LLC for the Town ofBranford
indicates that the indirect impacts of this dcposition will extend a signi ticant di stance from tbc ticnch centerline.
Those analyscs dcmonstlated that the indirect impacts will be sensitivc to thc volun1e of matenl that is released
at the point of dredging. Empirical valucs were used to demonsb'ate that as much as I mm of sediment could
cover the seat1oor to a distance of more tl1an 100 mcrers from the trench centerline. Sediment thickncsscs of
up to 3 mm could bc expcrienced as much as 40 meters from the trench centerline. The area indirectly impacted
by up to 3 mm of scdiment cover could include more than 34.9 Acres. The area which could be rovered by up
to 1 nun of sOOiment includes morc than 69.8 Acres. This area. potentially impacted by the proposOO Islander
East dredging operations. is signi£~.;mtly larger than that (14.0 Acrcs) cJaimed in d1eir amendoo application.

Benthic Imnacts

Isl.:mder East Pipeljne Company bas rclied on the opinion of Dr. Roman Zajac, an i11dependent nlarine biologist,
to assess thc potcntial effi:d:s of the anticipated sedima1tldon on benthic resources. Dr. b.jac notcs that the
elimination of the proposed ~ mounds will reduce the overaJl afca of dircct impact. Islander East cJ3jms
that areas adjacent to the trench 'Win be cove~ by lcss than 1 mm of sediment and that no mortality would be
cxp~ with these levels of deposition. Thc May 5,2003 report by JOHN C. ROBERGE, P.E., LLC
demonstrated that a significant ~ adjaccnt to the trench, as much as 69.8 Acres, cou:ld bc covcred by up to
1 mm of sediment rcsulting from the drOOging operation. IniaC{, up to 34.9 Acres of ~oor could be covered
by 3 mm or more of sedjrncnt relcascd into the tidal ,vaters during the trench drcdging operations.

JOHN C. ROBERGE. P.E_. U-C
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Town of Branford Comments Regarding Amendment to Pennit Application #200200761
Pa~e 2 September 30, 2003

CRrfTCAL COMMEN"(~~Y

The follo\ving paragraphs identify thc various issucs associatcd \'-ith thc pcnnit amcndrnent(s) proposed by
Islander East Pipeline Company in separate sections. Each section characterizes the amendment and offers -
connnent reg:u'ding the relative merit of the amendment.

Elimination of Sooil Mounds

Thc proposal by Islandcr East to place the materials dredged frOm the HDD exit hole and from the trench
bet\veen MP 10.9 and MP 12.0 into bargcs takcs a significant stcp towards miniInizjng the direct impacts
which would have resulted from the original scheme to plaA:e thooe matcrials on the seafloor adjacent to ilie
trench. Islandcr East cl.aims that this revision to their methOOology will reduce both the dircct and indircct
impacts in the vicinity of the HDD exit hole from 23.8 Acres to 8.4 Acres and rcducc thc direct and indirect
impacts in the vicinity ofthc drcdgcd trcnch from 115 Acres to 5.6 ACTCS. Islander East attribures this claimed
reduction to the elimination of the "spoil mounds" and the elimination ofscc ondary impactS which would haveresulted from the erosion ofthosc mounds and subscquent sedimentltioo within adjacent resource areas--- -

While the direct impacts will likely be reduced. the indirect impacts which result from the dredging operatioc
will remain significant. Thc arca of thc se.afIoor to be removed by dredging includes approx.imarely 0.75 Acres
at 'the HDD e)(it hole and as much as 4.9 Ac~ from thc footprint of the pipeline trenclt. [Note: Islander East
has implied that this area may be reduced iftbe plasticity of the native soils is such that thc tn.'nch side walls
can be maintained at slopes steeper than 3: 1. Islander East has not established that these steeper side walls CaD
bc rnaintaincd, simply that this may result. The State of Coon<=ctiCut must consider the likely worst case
scenario and assume the morc cooscrvativc construction case.] In any C<1Se, the direct impacts of this drcdging
will be as much as approximatcly 5.65 Acres. The indirect impacts will result from tbc dcposition of sediments
which are suspended dtiring the dredging operations and tra~ into adjacent areas and deposited on the
scafIoor. Thc M..I.y 5, 2003 report., prepared by JOHN C. ROBERGE, P .E., LLC fOf the Town of Branford
indicates that the indirect impacts of this deposition will extend a. si gni ticaJtt di stancc from thc tri:nch centerline.
Those 3J1alyscs dcmorurtrated that the indire<;t impacts will be sensitive to thc volunle of materil that is released
at the point of dredging. Empirical values were used. to demonstrate that as much as I JIlIn of sediment could
cover the seafloor to a distance of morc than 100 mctcrs from the trench centerline. Sediment thicknesses of
up to 3 mm could bc expcrienced as much as 40 m~rs from the trco<:h centerline. The area indirectly impacted
by up to 3 mm of scdiment cover could include more than 34.9 Acres. The area which could be covered by up
to 1 mm of sOOiment includes morc than 69.8 Acres. This area, potenti31ly impacted by the proposed Islander
East dredging operatioDS, is significantly larger than that (14.0 Acres) claimed in their amended application.

Benthic Imps.cts

Islander East Pipeline Company has rclied on the opinion of Dr. Roman Zajac, an indcpendart n1ariDe biologist,
to asscss thc potcntial dIects of the anticipated sedimenb.tion on benthic resources. Dr- Zajac notcs that the
elimirotion of the proposcd ~ moUDds will reduce the overaJI afca of dircct impact. lsi-mder East claims
that atC3S adjacent tD the trench will be covefcd by less than 1 rom of sediment and that no mortality would be
cxpcctcd \...ith these levels of deposition. The May 5,2003 rt:port by JOHN C. ROBERGE, P.E., LLC
dcmonstrated that a signifiC:1Dt area 3djaccnt to the trench, as much as 69.8 Acrcs, could bc covcred by up to
1 mm of sedimcnt rcsulring from the dredging operation. Tn fact, up to 34.9 Acres of ~oor could be covered
by 3 mm or more of sedimcnt relcascd into the tidal ,vaters during the trench drcdgjng operations.

JOHN C. ROBERGE. P.E_. LLC
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Islander East further states in the amenmnent dOCU11Jents, that d1ey arc currcntly consulting with fcdcral and
~ agencies on ~cr to disposc ofthc drcdgcd matcrial offsitc or rctum the material to thc 1J'alch. The June
20, 2003 lcttcr from Islander east to Ms. Susan Jacobson appeal'S to clarify this uncertainty. It is currently
understood that IslaDdci- (:1St will scck authorization to rclocatc up to 30,000 cubic yards of dredged materials-
to the CentIa! Long Island Disposal Site. .

As reported in the ~Iimlnary ~rt on the Anticiparro Biological Impacts Associatcd 'With thc proposcd
Islandcr East Pipeline Project, through the Near$horc Ar~ of ~ Isbnd Sound -Branford. CT', prepared
by The Garrett Group, L TD and datcd May g, 2003, ncar and far-field deposit1on of suspended solids may
cause a measurable cover, or a thin veneer of fine particles cover over proximal hard bottom substrate. The
Garrett report references benthic studies performed by the US Anny Corps of Engineers ~alle ct all 1991)
which notCS, contrary to Dr. Zajac's opinion. that scdimcnt deposits of up to 1 rom wiJ! causc up to 50%
mortality. ;md deposits of up to 2 rom will cause 100% mortality to somc benthic species. Bcnthic specics., c.g.
Eastern Oyster, are so sensitive that thin sedimentation veneers can alter bard substrates ability to foul. With
the presence of anoxic muds and silti, as will rcsuh from the dcposition processes, anoxic episodes shQu1d be
anticipated. In other words, benthic species will likely be kjUed even in areas receiving a thin ~e:n~";c- ~

deposited sedimcnts.

Trench Geometrv and Dred!!in!! V olu~

The Haley and Aldrich "Report on Engineered Backfill Study", May 2003 demonstrates that the physico-
cbcmical ch3ractcristics of thc sedimcnts to bc drCdgcd from the trench rCOlCh will likely a110\V the trench
sidewalls to be excavated to slopes steeper than the originally p1am1ed 3: 1. The letter of June 20,2003 from
Islander East to Ms. Susan Jacobson requests that the permit application be rcvised to allow drcdging of up
to 18,000 cubic y3tQs from thc pipe1in~ trench (based upon an apparent 2:1 trench side slope), 6.000 cubic
~ from the IillD ~t area and an additional 6.000 cubic yards to accomrnodarc cootingcncy and facilit3.te
CODstruction.lslandcr East is apparcntly seeking auth~rial to dredge up to 30.000 cubic yards of bottom
matcrials from those areas. Islander East further ~uests authorization to relocate the 30.000 cubic yards of
dredged materials to thc Central Long Island Sound Disposal Site.

It is incumbent upon the State of Connecticut, Department ofEnvironmcntaI Protection. Officc of Long IsIMd
Sound Programs (OLISP) and the US Anny Corps ofEt1ginccrs to assurc that Islandcr East is in compliance
with the Federal MarincProtcctio~ RcscarchandandSilIlctuariesAct(Ambro Amendment). It is essential that
all required and Cun'eDtly valid mechanical, chemical, and biological charactcristics of the dredged materials
and the effcct of their drcdging and dispos3l be quantified prior to the issuance of any dredg11lg authorization
by thc Fcdcral and Statc regulatory and revie?fiDg agencies.

Trench Cover

Islander East has amended the pennit application to includc backfilling ofthc dredged trench with engineered
fiU. Thc cnginccrcd £II is dcscribed in the Haley and Aldrich report and will be a gravclly coorsc to fine sand,
further described as ('bank~nm gravel". The gradation dcmonstratc.d that the proposed materia1 will include
gravclas largc as 2 in diameter. This material will till the exca.vatOO trench to its total drcdgcd width. \vhich
could be as much as 28 feet if the slopes can be held to 2:1 or cvcn 37 fcct ifthc slop;:; sloughs to 3;1. This
backfill material will cffectivcly cbangc thc cxisting bottom ~ from a soft marine mud to a hardcncd gravcl
and s:md over the entire 37 .:t foot width and 5,800 foot lcngth. This modification ~ significandy alter the
existing benthic communitics \vitbin the construction footprint. More significantly, this ~ backfill may
compl~ly change the fisheries within thetrench band and could rcquirc commcrcial fishing operations to either

JOHN C. ROBERGE, P .E., LLC
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abandon tbc area for soft bottom fishing mcthodologics or employ revised bard bottom metbods. The proposed
backfill will significantly impact the current fishcncs operations.

SymmaTV

It is our pleasure to have the opportunity to conunent OD the proposed pcmrit amcndmcnts. Islandcr E3st has
ancmptcd to addrcss scrious conccrns which hayC been raised conCerning their proposal construction
operations. EliIninariDg the sediment storage mounds most certa1]:1ly is a positivc stcp towards mitigating thc
dredging concerns. However, Islandcr East has noc mitigated thc critical scdirncntarion issues ,,'hich will result
from the dredging activities. The adjacent sc:rlloor over an a.rea as much as 69.8 Acres will bc covercd by
scdimcnts originating from the dredge bucket. This seafloor buri31 has the p<Jtential to result in significant
mortality within the benthic communitics.

Very truly yours,

JOHN C. ROBERGE, P .E., LLC

C=~_6~",-'"~-",- ~
John C. Roberge, P .E.

Principal

R:~GIN£ERrNG\l'rojccra\2002\20024:Z Branf~ Pipolj~\LetIer RJI3PQD.w 092903~ 092903. wpc1

JOHN c. ROeERGE, P.E., LLC
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Construction of The Islander East Gas Transmission Pipeline BraDford, cr
Assessment of Sedimentation Impacts By proposed Dredging May 5~

EXECUTIVE SUMMARY

Potential sedimentation impacts which could result from construction dredging, proposed for the
installation of the Islander East Gas Transmission Pipeline were evaluated by JOHN C. ROBERGE~
-J;» .E., LLC at the request of the Town of Branford. The proposed construction operations include
dredgjng of approximately 51,000 cy of bottom sediments to construct a basin and pipeline trench.
The project proponent originally planned to place the dredged materi4} onto subaqueous mounds
adjacent to the pipeline trench. The dredged material n1;)n:lgement methods have been a1tere~ as
reflected in documentation provided by the project proponent modifying the regulatory pennit
applications, to include placement of the dredged materiaJs onto barges.

It was demonstrated that turbidity levels and sediment deposition, resulting from the
proposed construction of the Islander East Pipeline Company, LLC natura/gas pipeline,
will potentiflIIy and signiflJ:antIy impact the adjacent waters of Long Island Soun~

The anticipated turbidity levels and deposition will be highly dependent upon the rate of initial
sedimei1t release at the dredging position. Empirical values ofsedjment release rates for comparable
observed dredging operations were employed to develop limits of potential suspended sediment
plumes which could result from the pipeline co.nstruction operations in the vicinity of.MP 10. 9 to
MP 12.0. Suspended sediments could extend as fur as 1000 meters from the centerline of the
proposed pipeline trench and impact an area of as much as 1,700 Acres in the vicinity of the Thimble
Islands in Long Island Sound. It is significant to note that the construction operations proposed by
Islander East will involve, not just the initial construction dredging of the basin and trenc~ but will
require the backfilling of the open trench to provide cover for the installed pipe. The inipacts of the
dredging will be effectiVely doubled. It was demonstrated that sediInent deposits of up to 2.7 mm
could result from the dredging operations in areas adjacent to the trench and that the backfilling
operations could potentially double that accumulated mass.

The disposition of the dredged materials have not be completely descn"bed by the Islander East
Pipeline Company, LLC. Alternatives inchlde: placing of approximately 10,000 cy into the trench
for protective cover of the installed pipeline; disposing of the remaining nmterials at the open water
disposal sites in Long IsJand Sound; djsposing of the remaining materials at yet undefined upland
sites; covering the iDstaned pipeline with engineered backfill; or a combination of each of these
methods. It is anticipated that between 41,000 and 51,000 cy oftlIe materials dredged nom tlIe lID D
basin and pipeiine trench could be disposed at the open water disposal facilities in Long Is1and
Sound. It is essential that these materials be sufficiently characterized, including biological
assessments, in accordance with the letter and intent of the Federal Marine Protection, Research and
Sanctuaries Act.

.
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It is essentialtbat the potential impacts upon pelagic, demersal and benthic fauna as well as subtidal
flora imposed by the sedimentation processes be evaluated and quantified. 1\Ifitigatio!l measures and
operational constraints should be considered by regulatory authorities to minirni7/t. potential impacts.
Similard fedging and construction operatiom have included a range of effective measures, including
but not limited to:

Restricted temporal wjndows for operations to assure minimizing impacts upon
potentially effected fuuna and flora, including restriction of operations during the
spawning periods of species indigenous to the project area;

ProhIoition of stockpiling or sidecasting of dredged materials, requiring temporary
storage of those materials on sealed floating barges;

Implementation of sealed dredge buckets to rninirni7f:'; re-entrainment and release of
sediments into the water column during hauling operations;

Environmental sensitivity training for all dredge operators to assure knowledge of
means and methods to minimi7~ sediment release into the wqater column during

dredging;

Imposing operational limits for sediment plume release size and conc~ntration upon
the dredging contractor and require termination of the dredging should those limits
be exceeded;

Requiring "third-party oversight" of all operations and monitoring and assigning
authorization to that entity to shut down the operations should operational limits be
exceeded;

Requiring the dredging contractor to prepare and implement a Construction
Mitigation P/im. clearly defining an of the means and methods which he proposes
to employ to minimi7p' construction impacts.

Imposing strict Best Management Pradices upon the trench backfilling operations
by requiring se<liment plume size to be limited, imposing placement methodology
restrictions, and related restrictions.

ES-2
JOHN C. ROBERGE, P .E., llC

I



Construction of the Islander East Gas Transmission Pipeline Branford CT
.,

Assessment of Sedimentation Impacts Due to Proposed Dred~g May s~ 200}-

1.0 Potential Turbidi Plume and Sediment De sition From Dred n 0 erations

1.1 Introduction

.The 24" natural gas pipeline, proposed to be placed on the bottom of Long Island Sound and extend
from Branford, CT to Wading River, NY, will include a dreaged basin to accommodate the transition
from the HDD operation and a 1.2 mile long pipeline trench to be excavated by traditional mechanical
dredging operations (Islander East Pipeline Company, LLC, Ref 1). It was originally proposed by the
project proponent that materials dredged from the transition basin and the pipeline trench would be
placed on the ocean bottom in mounds adjacent to the dredged areas. Islander East Pipeline
Company, LLC revised this proposed dredged material management method to that descnl:>ed in their
"Amendment to the Structures, Dredging and Fill Permit Application -Construction InstalJation
Modifications, (OLISP) Permit #200200761" and dated March 14, 2003 (Islander East Pipeline
Company, LLC, Ref 2). The modified method is to include placement of the dredged materials on
barges. The proponent further notes that they propose to backfill the trench after placement of the
pipeline to a depth such that 18" of cover are provided over the pipe. No further clarification of the
methodology is provided in the permit modification document. It would appear that the ultimate fate
of a significant volume of the material removed from the basin and trench, ie. in fact approximately
78% of the material to be dredged, has not be identified. The proponent has noted that they are
"consulting with federal agencies on wether to dispose of the dredged materials offsite and/or return
the material to the trench". It can be assumed that IsIander East Pipeline Company, LLC will seek
further modification of the permit to relocate those dredged materials not used in. backfilling the
trench, amounting to approximately 40,000 CY, to the open water disposal sites in Long Island
Soun<l and that all necessary, required and currently valid mechanical, chemical, and biological
characteristics will be quantified prior to issuance of any dredgjng authorization by both Federal and
State of Connecticut regulatory ~encies.

It is anticipated that the HDD transition basin will be located near Mile Post 10.95. This basin is
proposed to be approximately 250' in length and 130' in width with a maximum depth of20'. The
dredged pipeline trench will extend from the transition basin to Mile Post 12.0. Water depths in this
area were readily available from NOAA navigation charts. The transition basin and dredged pipeline
trench areas are characterized by a gently sloping bottom, with depths ranging from approximately
12' (ML W) in the area of the transition basin to about 22' (ML W) at the southern extent of the trench.
Approximate1y 6,500 cy of sediment will be dredged from the basin and placed on the barges as
currently proposed by Islander East Pipeline Company, LLC. As noted, the ultimate fate of about
78% of that vo~ has not been identified.

The pipeline trench will be dredged by mechanical bucket dredge. The trench will be dredged to a
depth of approximately 8' below the natural bottom and anticipated side slopes of 3: 1, creating a
trapezoidal section. Approximately 44,680 cy of sedi1nent will be removed fi-om the trench and pJaced

JOHN C. ROBERGE, P .E., LLC Page 1I
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onto barges as descn"bed aoove. After the 24" pipeline is placed into the trench, it is anticipated that
a portion of the dredged materials will be Used to backfill the trench and provide 18" of cover over
the pipe. Islander East Pipeline Company, LLC has not identified the ultimate disposition or use of
the materials remaining from the dredging operations. Neither the placement methodology nor the
B.est Management Practices (BMP's) to be employed by Islander East Pipeline Company, LLC during
the backfilling operations have been identified. The effects of the potentially significant turbidity and
material deposition within sensitive benthic communities wmch could result from the backfilling
operations have not been quantified by Islander East.

I

1.2 Background

Dredging operations at the transition basin and along the pipeline trench route have the potential to
affect local sedjment transport systeIDS and/or the k>cal ecosysteIDS. Evaluation of each of these sites
included an estimate of the worst-case suspended sediment pIu(ne which couId result during the
dredging procedures and an estimate of potential sediment deposition depths in areas adjacent to the
trench and pipeline construction. The worst-case pIu(ne condition was approximated using empirical
information" available for the site or available fi"om representative historic dredging operations and
reported in available literature.

I

a quantitative estimate of the mass of sedjme;nt which could jmpact adjacent resources. Potential
suspended sediment leveJs were quantified utilizing the steady governing equation for a dynamically
passive suspended plume (Teeter, Ref. 3). As noted, this assessment will yield worst-C3;5e centerline
concentrations, demonstrating maximum potential impacts of the plume on adjacent reSources. The
direction of plume propagation was assumed to be coincident with the direction of the predominant
tidal currents at each site, as predicted by NOAA The tidal current vectors used in this assessment
vary from those employed by the IsJander East Pipeline Company, LLC. That variation is discussed
in this anaIysjs.

I

1.3 Historical Experience

Observations of pipeline trenching operations (Bohlen, Ref. 4) m Long IsJand Sound were made m
199 I to quantify potential sedimentation impacts upon adjacent oyster beds. The trenching operations
included excavation of a trench, utilizing a large volume (13-22 CY) mechanical c~ell dredge,
sidecasting the medged matenah along the adjacent margm of the trench, and backfilling 0 f the trench
from the margin after the pipeline was placed. The bottom materiaJs at this site were priman1y
medium sands with occasional mtrusions of coarse sands, gravel and mixtures of silt. The observation

5 and 10 mg/L. The Long Island Sound data mdicated that suspended sediment concentrations within
the turbidity plumes, associated with the pipeline installation procedures, decayed rapidly with
distance downstream with the mjority of sediment resuspended by the dredge settling within 30 -

Page 2JOHN C. ROBERGE, P .E., LLC
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60 m of the operation. The field observations noted fill"ther that suspended sediment concentrations
within the immediate vicinity of the dredge bucket ranged from 50 to 250 mg/L. These observations
appear to be consistent with other dredging operations performed in both sand and fine grained
materiaJs (Bohlen, Ref. 5). Comparable vahIes for a range of bottom material types are shown in
Table 1. The observations further noted t1Jat the near-bottom suspended material field Was essentially
cOnfined to a region extending between 450 m and 920 m downstream of the operating dredge.I

I
Table 1

llistorical Suspended Sediment Plume Characteristics
For Dredging Operations

Water
Depth
(m)

Distance From
Source

(m)

Ave. Sediment
Concentration

(mg/L)

Location Ave. Current
Speed
(cm/s)

I 0.5
1.5
2.5
0.5
1.5
2.5
0.5
1.5
2.5

7
7
7

13
13
13
23
23
23

105
70
20

25
13

30

Ron River
NagoY3, JapanI

0/2Watertight
Bucket
(Ref. 6)

(Note 1)

I 15
30
61
122
244

48 ..

214
118
50
24

St. Johns River
Jacksonville, FL

(Ref. 7)
5.18 4.9

I
Black Rock

Harbor
Bridgeport, cr

(Ref. 7)

30
61
122
244
488

281
179
95
58
77

I
6.1 6.7

80
37
22
7

5.5
35

33
66
100
166
233
330

ThaOles River
New Loadon, cr

(Ref. 5)
11.0 15

Note 1: Open bucket of simibr si2 res.lted in average sedimeDt concentrations 1.56 timec1 greater
thau closed bucket.

I '1
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The dredging OperationsS11IDn 1arized on Table 1 were performed at sites with seiliment characteristics
comparable to the Islander East sites ill the vicinity of the Thimble Islands ill Branford, CT. The Hon
River site included sediments which were predominantly clay and silt in water depths of
approxjmately 3 m. The 8t Johns River o:perations were perfo~ in silty sedimen~. Comparable
bucket dredging operations in Black Rock Harbor and the Thames River included the dredging of
primarily fine grained sands and silts. The plume generation associated with the Long Island Sound
trenching work appeared to be confined to the dredge operational period with suspended sediment
concentrations returning to pre-project levels almost immediately following cessation of the trenching
operations. As noted (Bohlen. Ref 4), this factor serves to reduce the time during which benthic or
sessile organisms will be exposed to elevated suspended material concentrations.

"0 It was further noted (Bohlen, Re£4), based upon the Long Island Sound trenching observations, that
the discrete nature of the pipeline construction techniques suggested that it is appropriate to treat the
operation as a moving point source of suspended materials. The source of suspended sediment will
move progressively along the axjs of the pipeline with resulting suspended materials distnouted to
either side of the pipeline under the alternating influence of local tidal currents.

1.4 Assessment of Proposed Dredging Operations

To assess the potential spatial impacts of the IsJander East dredging operations and to provide a
qlJ3Dtitative estjrnate of the mass of ~ which could potentially impact adjacent resources, the
dredging locations were evaluated utilizing the steady governing equation for a dynamically passive
suspended plume (Teeter, Ref 3). SimpIifyiDg the governing equation to aone-dimensio.nexpression,
the solution for suspended sedjment concentrations along the resulting plume centerline was
expressed as:

Where: C = Depth Averaged Suspended Sediment Concentratio~ mg/L
~ = Release Rate of Suspended Material at Source, g/s
H = Depth, m
U = Current Speed, cm/s
V s= Horizontal DiffiISion Velocity = O.ll(U)
P = Depositional Probability
W = Sediment Settling Velocity
X = Distance From Source, m

.

The expression was simplified to C = [Qs I (2HV.X)] since the maximum value of the exponential

terIJI is unity. It is anticipated that this simplification will yield conservatively high or worst-case
centerline concentrations, demonstrating maximum potential impacts of the plume on adjacent

JOHN C. RoBERGe, P .E., LLC Page 4
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resources. The direction of plume propagation was assumed to be coincident with the direction of
the predominant tidal currents at each site. SOlvrng the one-dimensional expression for various values
ofX, distance from the source, correcting that distance to determine the distance normal to the trench
centerline, and tabulating the results generates a series of characteristic suspended sediment
concentrations, C, for each location. The distance, d, normal from the centerline of the pipeline
trench, was determined by the simple computation:

dF1e.4 = XF1oM sin(a)F1oe4 or d~ = ~ sin(ahbb

Where: d = D~ Normal From the Pipeline Axis
X = Modeled Distance From Source
a = Angle Between Tidal Cuuent Direction and Pipeline Axjs

The strength of the sedjrnent source, R, is an empirical quantity. The value of the source strength, as
generated by mechanical bucket dredge operations, has been observed (Collins, Ref. 7) to be
dependent upon equipment geometry, operating characteristics such as speed and cycle time, depth
of influence, and related characteristics.

Typical values of depth-averaged suspended sediment concentrations along the centerline of dredge
bucketsd1ning water entry and withdrawal operations ranged between 50 -500 mg/L. Typical values
ofinitial sediment source release rates, as observed at several co~Ie operations, are summarized
in Table 2. These values are typical of open bucket, and in several cases include closed-bucket,
dredging operations and were used to quantify the range of potential impacts which could result from
the Islander East dredging operations.

.

Table 2
Open Bucket Resuspended Sediment Source Strengths (Ref. 7)

.
Note 1: Sideasting GperstiODS

I.
JOHN C. ROBERGE, P .E., LLC Page 5
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The limit of the zone of influence was chosen to be that distance at which the ambient velocity was
equivalent to the critical velocity (V CRrr) requjred to maintain suspension of quartz sediments coarser
than 200M (Vanno~ Ref. 8). V CRrr for these sediments will be about 0.42 ft/s. The e.xtent of the
zone of influence, or the distance over which the initial sedimentation would take place will be
approximately 55-ft or about I1-m. It was assumed that the released sedjments at the dredging
locations would be suspended over the entire water column due to the reJatively shallow deptl1S at
these sites and that the coarse fiactions would settle within .} 1m of either side of the trench. The
characteristics of the Islander East dredging k>cations are S11mtmrized on Table 3. The general site
characteristics include the site Dame, water depth, anticipated trenc~ technique, tidal current
speeds, and average cmrent directions referenced from the pipeline axis.

.

,Plume generation and sedimentation potenrial at the dredging sites were simulated, based upon
various initial sediment release rates. The sites are characterized by reJatively typical sediment types.
Each site includes observed :fine lean clay and elastic silts, clays and traces of organics. The sediments
were shown to display moderate plasticity. The average total unit weight of samples taken from the
study areas, as reported by the project proponent, ranged from 89.6 to 94.9 pcf.

I

Table 3
Islander East Site Characteristics

Site
Characteristic

MP 10.90 MP 11.5 MP 12.0

Trenching Method Mechanical

Dredging
Mechanical

Dredging
Mechanical

DredgingI
Depth, m

(MLW)

4.0 5.1 6.4

Peak Flood Current,
cm/s

57.0 57.0 57.0

Direction of Flood
Flow

2650 2650 265"

I 72.0 72.0 72.0Peak Ebb CUITeDt,
cm/s

Direction of Ebb Flow 828 820 820
I

~

Page 6JOHN C. ROBERGE, P .E., LLC
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The results of the Islander East plume simulation, detailed on the computation sheets provided in
Appendix A, are S1Jmmarized in Table 4. These tabulated values represent the potential increase,
above ambient conditions, which could be expected for suspended sediment concentrations resulting
from the basin construction and trenching operations. It must be noted that the initial rate of sediment
release and thus the sediment plume characteristics will be highly dependent upon the travel speed
oftlie dredge bucket, skill of the operator, quality of the bucket and scow equipment, and related
operational issues. Variation of the travel speed with depth,- sediment types, wind and wave
conditions, surface support efficiency and other unforseen conditions should be anticipated.

Table 4
Islander East Pipeline Construction

Potential Suspended Sediment Concentrations At Centerline of Turbidity Plume (mg/L)

Station Current
Condition

Normal Distance From Trench Centerline, m (Note 1)

5 20 80 100 200 300 400 1000

Flood 671 168 42 34 17 11 8 3
MP 10.9

Ebb 354 89 22 18 9 6 4 2

Flood 527 132 33 26 313 9 7
MP 11.5

Ebb 299 75 19 15 7 5 4 , 1

Flood 420 105 26 21 10 7 5 2
MP 12.0

Ebb 253 63 16 13 6 4 3 1

R=445 2:/s

Flood 177 44 11 9 4 3 2 1
MP 10.9 Ebb 94 23 6 5 3 2 1 0

139 35F1ood 9 7 3 2 2 1
MP 11.5

Ebb 79 20 5 4 2 1 1 0

F1ood 111 28 7 6 3 2 1 1
MP 12.0

67Ebb 17 4 3 2 1 1 0

Page 7JOHN C. ROBERGE. P .E.. LLC
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R=243 f!:fs

Flood 97 24 6 5 2 2 1 0

MP 10.9
Ebb 51 13 3 3 1 1 1 1

76 2 0F1ood 19 5 4 1 1

MP 11.5
Ebb 43 3 2- 1 1 1 011

Flood 61 15 4 3 2 1 1 0

MP 12.0
37 1 0 0Ebb 9 2 2 1

Note 1: Does not include dredged D12terials relocated to the immediate vicinity of the trench.

The results of the suspended sediment plume analyses are graphically depicted on Figures 1 -4, as
provided in Appendix A of this report. Figure 1 depicts the approximate route of the proposed
pipeline and position of the HDD transition basin. The project site is located west of the Thimble
Islands in relatively shallow water. Figure 2 depicts the approximate spatial limits of the potential
plume which would be formed by the dredging operations and assuming a sedjrnent release rate of

1,684 gisec.

The sediment release rate is an empirical value, determined from literature descnoing comparable
dredging operations. Sediment is released from the dredging site through a combination of actions,
including but not necessarily limited to: the dredge bucket impacting the ocean bottom; dragging of
the bucket on the bottom; the shedding of sedjments from the bucket as it is hauled through the water
column; and related operational parameters. While an. empirical sediment release rate of 1 ,684 slsec
is the highest observed at other sites, it must be assumed that such rates are likely to be realized at
the Islander East site ~~n ~jr lack of identified Best Management Practices and commitment
to operational controls :9r~~~.4;;

.'-j~;~~,.'r,'"
Forcompanson, the anaiysesincludeddevelopment of potential suspended sediment plumes for lower
observed sediment release rates. Figures 3 and 4 provide graphic representations of the extent of the
likely plumes which would result from dredging operations with sediment release rates of 445 gisec

"and 243 gisec, respectively.

The quasi-steady tidal current vectors, employed in these analyzes, were based upon the observed
tidal vectors as reported by the National Oceanic aOO Atrmspheric Admin~on and universally
reported in commonly used tide charts and related publications. These analyzes represent the
maximum conditions that can be anticipated at the project site. Site specific tidal current 0 bservations,
reported by the project proponent (Bohlen et. al, Ref 9), jndicated that maximum near-bottom tidal
currents were approximately 45 cm/sec, with flooding currents typically exceeding ebb. Bohlen
further notes a general net transport to the northwest resulting from the asymmetry of the tidal

I.,
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current intensities. He notes that the nearshore reaches of the project site will be influenced by the
islands and rocky outcrops and that net transport results from a dommance of the ebb currents in a
generally northeast direction. He notes further that his observations clearly reflect the importance of
wind induced velocities in these shallow water areas. The Bohlen report concludes- "that the plume
of sediments resuspended by the dredge will for the most part spread laterally to the east and west
of the trench centerline due to the dominance of the east-west tending tidal currents."

The results of the analyses provided in tabular fornJat and graphically depicted in Appendix ~ clearly
demonstrate the east-west tendency for phm1e dispersion. Magnitudes of turbidity concentration are
dependent upon the magnitude of the tidal current velocity employed in these numerical simulations.
Maximum tidal current velocities, representative of near-surface NOAA observations, were employed
to generate potentially "worst-case" conditions which will result from the dredging operations. The
time of dredging, position of the dredge, time in the tidal cycle, and reJated daily operational
conditions can not specifically predicted and modeling all of the permutations and combinations of
these performance criteria would be an overwhehning task. Consequently, demonstrating the "worst-
case" operational scenario, by ass uming maximum potential near-surface tidal currents and maximum
sediment release rate represents ama ximum potential impact to the surrounding benthic communities.
No less than the maximum impact should be used to evaluate the impacts imposed by this proposed

dredging operation.

It was estimated that a conservative approximation of deposited sediment thickness, resulting from
the generatedtmbid ity p~ in tOO areas adjacent to the trench, could be developed byassu ming that
all of the material<; suspended into the turbidity plume would be deposited at the ~um extent of
transport. The deposition of sediment ~nsions is analogous to marine gravity currents (Simpson,
Ref 1 0). The mechanics of settlement at these sites, based upon the relatively high initial
concentrations. will be dominated by the mass settl~ of the suspension as opposed to gravimetric
settlement of individual fine particles. The reJativeIy fine characteristics of the sedi1hent suspensions
anticipated at these sites will result in visible plumes over a fairly broad expanse adjacent to the
pipeline trench and as influenced by the local tjdal currents.

Table 5 sumrn:lrizes these estimated layer thickness as a function of distance, normal to the pipeline
axis. This anticipated deposition will genecilly be a relatively thin veneer of typically mobile
sediments. It is anticipated that the coarser fractions of the trench excavation Will be placed
immediately adjacent to the trench. These materials will be used to backfill the trench after the
pipeline is placed. The anticipated thickness of deposition, as simu1ated in these analyzes, clearly
demonstrate a direct reJationship to suspended concentrations of sediments within the plume and to
distance from the trenching operntion. The orientation of the plume drift, represented in these
analyzes by the reJative direction of tidal currents to the axis of the pipeline, Will significantly impact
the location of the plume and thus the resulting deposition pattem

JOHN C. ROBERGE, P.E., LLC Page 9
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Table 5
Islander East Pipeline Construction

Potential Deposited Sedimentation L2yer Resulting From Turbidity Plume, cm

Sediment Re~ e R2te From Dred~e Bucke~ R=243 e/s

0.0 0.00.01 0.0 0.0 0.0 0.0Flood 0.04MP 10.95

0.0 0.00.0 0.0 0.0 0.0Ebb 0.02 0.01

0.00.0 0.0 0.00.04 0.01 0.0 0.0FloodMP 11.5

0.0 0.00.0 0.00.06 0.01 0.01 0.01Ebb

0.00.00.0 0.0 0.00.03 0.01 0.0MP 12.0 Flood

0.0
lau

0.0 0.0 0.00.0 0.00.02 0.01Ebb

Page 10JOHN C. ROBERGE, P .E., LLC
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1.5 Trench Backfilling

The pipeline trench will be dredged by mechanical bucket dredge. The trench will be dredged to a
depth of approximately 8' below the natural bottom and will include side slopes of3:1, creating a
trapezoidal section as shown in Figure 5 of this report. Approximately 51,180 cy of sediment will be
removed from the HDD'basin and pipeline trench and pJaced onto barges as descn"bed above. After
the 24" pipeline is placed into the trench, it is anticipated that aportion of the dredged materials will
be used to backfill the trench and provide 18" of cover over the pipe.

The backfilling operation will require the placement of approx.imately 10,000 cy of material to be
dropped or transported thro ugh the water co lumn over the basin and trench. The pro po nent has no ted
that they are "consulting with federal agencies on wether to dispose of the dredged materials otfsite
and/or return the material to the trench". It can be assumed that IsJander East Pipeline Company, LLC
will seek further modification of the permit to relocate those dredged materials not used in backfilling
the trench, amounting to approximately 41,180 cy, to the open water disposal sites in Long IsJand
Sound and that. all necessary, required and curI'ently valid mechanical, chemical, and biological
characteristics will be quantified prior to issuance of any dredging authorization by both Federal and
State of Connecticut regulatory agencies.

As depicted in Figure 5, approximately 22% of the material removed from the trench will be used for
backfilling and pipeline cover. More than 41,000 cy of dredged materiaJs will have to be di<>posed as
a result of this proposed operation. Islander East Pipeline Company, LLC has not identified the
ultimate disposition or use of the rnateriaJs remaining from the dredging operations. The methodology
or Best Management Practices (BMP's) to be employed by Islander East Pipeline Company, LLC
during the backfilling operations have not been identified. The effects of the potentially significant
turbiqity and material deposition within sensitive benthic communities which could result from the
backfilling operations have not been identified by Islander East.

It is reasonable to conclude that the basin and trench backfilling operations could result in elevated
suspended sedjrnent leveJs at least equivalent to those which have been demonstrated to characterize
the dredging .operations. The potential impacts of the dredging, as summarized in Tables 4 and 5 of
this report, could be effectively doubled by the backfilling.

2.0 Dredged Material Manae:ement

The original pipeline construction operations included the proposed sidecasting of the dredged
sediments into mounds, placed along the perimeter of the transition basin and pipeline trench. These
mounds were expected to extend between 10' and II' above the nat1noal bottom. The crests of these
mounds would be positioned between 2' and 10' below the water surface during periods of low tide.
It was evident that these mounds, in addition to present"mg severe restrictions and significant hazards
to local navigation, would be exposed to erosion processes imposed by wind generated waves which
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characterize this site. Sediments placed into these mounds and suspended by waves, would enter the
water column and be transported from the site by tidal currents and related mecban_1,~.

As a result of the obvious potential environmental impacts imposed upon the surrounding bentlllc
resources, Islander East Pipeline Company, LLC revised this proposed dredged ~erial management
method to that descn1>ed in their "Amendment to the Structure.s' Dredging and Fill Permit Application
-Construction Installation Modifications, (OLISP) Permit #200200761" and dated March 14,2003
(Islander East Pipeline Company, LLC, Ref. 2). The modified method is to include pJacement of the
dredged ~eriaJS on barges. The modified methodology notes that ~y propose to backfill the
trench after placement of the pipeline to a depth 18" over the placed pipe. Figure 5 provides a graphic
representation of the typical trench section. No further clarification of the methodology is provided
in the permit modification document. The ultimate fate of a significant volume of the material
removed from the basin and trench, Le. in fact approximately 78% of the material to be dredged, has
not be identified. The proponent bas noted that they are "consulting with federal agencies on wether
to dispose of the dredged materials offsite and/or return the material to the trench". It can be
estimated that approximately 10,000 cy of the dredged materials will be used for backfilling of the
trench. That material W1ll have to be placed by mechanical dredge or dumped from the barges on
which the material is proposed to be stored.

It can be assumed that Islander East Pipeline Company, LLC will seek further modification of the
permit to relocate those dredged mlteriah not used in backfilling the trenc~ amounting to more than
41,000 cy, to the open water disposal sites in Long Island Sound and that all ~ecessary, required and
currently valid mechanical, chemical, and bio logical characteristics will be quantified prio! to issuance
of anyd redgjng authorization by both Federal and State of Connecticut regulatory agencies.

2.1 Background

The processes involved in the resuspension and transport of bottom sediments in shallow marine
environments are highly complex and difficult to describe because each of the key mechanisms
involving water movement and water-sediment interaction are. in themselves. complex. Weggel (Ref
11) notes that StJSpended sediments are generally sriJal1er than materials transported near the bottom
Weggel concludes that. regardless of the mode of transport, several prerequisites for net sediment
movement can be identified. These include: (1) a source of IOOvable sediment must be avaiJable; (2)
a mecbaui~ f~r initiating sediment movement is required; and (3) an asymmetry in the sediment
motion must be present. Each of these prerequisites is present at the Islander east site.

I

The dredged material mounds would have provided a ready source of movable sediment. While the
bottom materials appear to show plastic characteristics associated with cohesive sedime~ the
materials would be significantly disturbed during dredging resulting in higher water content than
found in the in-situ state, thus more readily movable. The shallow bathymetry along the entire
dredging route can be significantly influenced by wind generated shallow water waves. These waves,~
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particularly those associated with storm events, would provide more than adequate energy to re-
suspend and lift the dredged sediments off the mounds. Once suspended by the generally symmetrical
flow regime associated \Vith passing waves, net transport of these sediments suspended from the
rrounds would be a function of the tidal currents which characterize the area-

~

The U.s. Army Corps of Engineers (Douglass, et ai, Ref., 12) acknowledges the ability of currents
and waves to resuspend and transport sediments which have been placed on the ocean bottom during
underwater placement operations associated with dredging projects. The U.S. Army Corps of
Engineers' studies involved the monitoring of several submerged mounds or benIJS of generally non-
cohesive dredged materials placed on the bottom of Mobile Bay. It was noted that faster peak speed
of water particles under wave crests appears to be the dominant mecw.JJl5m which moved these
submerged berms.

2.2 Assessment of Potential Sediment Mound Erosion

It is clear that dredged material mounds, origjDally proposed to be placed adjacent to the transition
basin and trench as a part of the Islander East pipeline construction work, could be subject to
resuspension and transport via mec~ which are typical of the site. The site is subject to stonn
events, "most typically assocjated with hurricanes and nor'easter's which impact the region. These
meteorological conditions typically generate wind waves originating over the open water fetches to
the south and southwest of the Thimble IsJands. Stonn wave conditions, which can be expected at
this site are SlJmmarized in Table 6. These wave characteristics were computed using the Sverdrup-
Munk-Bretschneider (Slvffi) empirical approximation for shallow water waves as "<:ietailed on the
computation sheets provided in Appendix B. The potential wave conditions were developed for a
range of wind conditions which can be experienced over LOng IsJand Sound. These conditions
represent the 100- Year recurrence interval (1% chance of annual exceedence), the 50-Year
recurrence interval (2% chance of annual exceedence), and the 2- Year recurrence interval (50%
chance of annual exceedence).

Table 6
Characteristic Storm Wave Conditions Effecting the Project Site

South Fetch Southwest Fetch
Recurrence -

Interval
Wind
Speed
(mpb)

Fetch
uogth

(mi)

Wave CUracteristics Fetch
Length

(mi)

Wave Chanctemncs

Hs (ft) T (see) Us (ft) T (sec)

20.0 8.0 24.5 10.0lOO-Yr 100

22.0 9.617.8 7.65O-Yr 90 20.4 54.0

7.59.4 6.0 12.9502-Yr
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.

These wave characteristics represent the deepwater conditions of the significant wave, ie the average
of the highest 1/3 of the waves that would be generated by the representative wind blowing over the
indicated fetch distance for a duration sufficient to fully develop the wave set. The required duration
for the tabulated waves ranged between 2.4 hours and 6 hours. The water depths at ~ project site
range between approximately 10' and 20', referenced to local mean low water. Water surface
eievations can vary with tidal stage and coastal flooding conditions throughout Long Island Sound,
but the relatively shallow conditions along the entire trench route will likely lead to breaking wave
conditions, thus introducing sediment transport mechanisms Simi~I to those on a beach face.

Table 7
Wave Induced Near-Bottom Horizontal Velocities at Dredge Mound Locations, ft/s

Recurrence lDterval Maximum Anticipated Bottom Velocities, ft/s

MP 10.9 MP 11.5 MP 12.0

lOO-Yr 12.3 13.8 13.9

I 5O-Yr 12.3 13.7 12.3

2-Yr 9.2 7.9 6.8
Note I: To convert ft/s to cm/s multiply ft/s by 30.48. Enmple -6.8 ft/s x 30.48 = 207.3 cm/s or 2.07 m/s.

As noted from the literature citations, the primary mecM1tism for resuspending sedirilents from the
proposed sediment mounds would be the movement of water induced by the p~e of waves over
the site. As waves translate past a position on the shallow ocean bottom, the water particles within
the water column beneath the wave-, will move in an orbital motion. Each water particle will assume
a vertical and horizontal displacement. The size of the orbital motion and velocity of the vertical and
horizontal water movement is dependent upon the wave height and period and upon the depth of
water. Table 7 provides a summary of potential near-bottom wave orbital velocities which would be
associated with the poSSlole storm wave conditions at the project site.

I

I
Figure 6, provided in Appendix A, is a summary of empirical observations of sediment movement
under wave action. This data clearly demonstrates that :fine sediments, similar to those originally
proposed to be pJaced m the nK>unds would likely be nK>ved by water velocities exceeding 10 cm/sec.
The potential neaf'-1JOttom wave orbital velocities which can be realized at these sites during storms
can be an order-of-magnitude greater than the threshold velocities for sediment motion. Disregarding
the effects of waves breaking on the mounds, an evaluation of these near-bottom velocities revealed
that the magnitude of these velocities would be sufficient to mobilize all of the materiaJs that would
have been placed m the sidecast nK>unds. The total vohmx: of sediments which could be resuspended
from the mounds would be dependent upon the dmation of the wave impacts upon the site and upon
the depth of the boundary motion at the water-sediD:1ent interface. However, the relatively significant

I

I
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turbulence which will be associated with storm wave passage in combination with the high orbital
velocities would dislodge and transport sediments from these sites.

Sediment particles would be resuspended and transported from the mound position ~ the passing
of each wave. The maximum anticipated period of a stOInl gererated surface wave at the construction
sites was demonstrated to be 10 seconds. It can be estimated tl1at horizontal velocities of sufficient
magnitude to mobilize the sediments will occur over appro ximtely 0 ne- half of the wave period. It
is therefore reasonable to argue that conditions favorable for erosion of the sediment mounds could
persist for at least one-half of the tilDe that the stOInl waves influence the site. A stOInl of 6-hour
duration could potentially erode tlIe entire mound system and place those materia1s into suspension.
The mobilized sediments would be transported into adjacent waters and sensitive benthic habitat.

2..3 Dredged Material Man2gement Altern.atives

The modified construction methods, proposed by Islander East Pipeline Company, LLC, will require
the disposition of more than 51 ,000 cyof materiaIs removed from the HDD basin and pipeline trench.
The five (5) general alternatives include:

P]acement of the excavated sediments into the basin and trench to provide cover for
the pipe and to restore the bottom to near pre-construction grade;

Placement of approximately 10,000 cy of tl1e dredged sediments into the trench as
cover for the pipeline and disposal of tl1e remaining 41,000 cy of dredged materials
at an upland disposal facility; .

Placement of approximately 10,000 cy of the dredged sediments into the trench as
cover for the pipeline and djsposal of the remaining 41,000 cy of dredged materials
at the Open Water Dredged Material Disposal sites in Long Island Sound;

Placement of approxjmately 10,000 cy of eDgjneered backfill into the trench as cover
for the pipeline and ~sal of the 51,000 cy of dredged materials at an upland
disposal fucility; or

-Placement of approximately 10,000 cy of engineered backfill into the trench as cover
for the pipeline and ~sal of the 51,000 cy of dredged ~eria1s at the Open Water
Dredged Material Disposal sites in Long Island Sound.

As noted in previous sections of this repo~ placement of the dredged materials back into the basin
and trench will expose the Thimble IsJand region to elevated turbidity levels and potential deposition
of mobilized sediments onto sensitive benthic habitat areas. The magnitude of the impacts can be
based upon the general results 0 f the dredging impact assessment.
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Open water disposal of dredged materials is regulated by both the U.S. Army Corps of Engineers and
the State of Connecticut, Department of Environmental Protection, Office of Long Island Sound
Programs (OLISP). Open water disposal of more ~ 25,000 cy of dredged materials requires
compliance with the Federal Marine Protection, Research and Sanctuaries Act (Ambro amendment).
Ii is essential that all reviewing agencies, including but not limited to the U.S. Environmental
Protection Agency, U.S. Fish & WIldlife, and others, review the specific dredging and dredged
material disposal plan proposed by Islander East Pipeline Company, LLC. It is essential that all
required and currently valid mechanical, chemical, and biolOgical characteristics of the dredged
materials be quantified prior to issuance of any dredging authorization by the Federal and State of
Connecticut regulatory agencies.

3.0 Summa" and Conclusions

It was demonstrated that turbidity levels and sediment deposition" resulting from the proposed
construction of the Islander East Pipeline Company, LLC natural gas pipeline, will potentially and
significantly impact the adjacent waters of Long Island Sound. The anticipated turbidity levels and
deposition will be highly dependent upon the rate of initial sediment release at the dredging position.
Empirical values of sediment release rates for comparable observed dredging operations were
employed to develop limits of potential suspended sediment plumes which could result from the
pipeline construction operations in the vicinityof:p...fP 10.9 to:p...fP 12.0. Suspended sediments could
extend as fur as 1000 meters from the centerJirie of the proposed pipeline trench and impact an area
of as much as 1,700 Acres in the vicinity of the Thimble Islands in Long Island Sound. It is significant
to note that the construction operations proposed by Islander East will involve, not juSt the initial
construction dredging of the basin and trench, but will require the backfilling of the o~ trench to
provide cover for the installed pipe. The impacts of the dredging quantified in the" text will be
effectively doubled. Sediments trnnsported by local tidal flows away from the construction site will
be deposited on the bottom areas adjacent to the trench.

J.
The original proposed construction work included placing the materials dredged from the HDD
transition basin and the pipeline trench into IOOunds adjacent to the areas of excavation. This
construction methodology bas been modified. Islander East Pipeline _Company, LLC currently
proposes to store those dredged materials on barges and either use them as cover over the mstaned
pipeline or dispose of them in the open water di<;posal sites in Long Island Sound or at upland offsite
fucilities.

The disposition of the dredged materials have not be completely descnlJed by the Islander East
Pipeline Company, LLC. It is anticipated that between 41,000 and 51,000 cy of the materials dredged
from the HDD basin and pipeline trench could be disposed at the open water ~sal facilities in
Long Island Sound. It is essential that these ~eriaJS be sufficiently characterized, including
biological assessments, in accordance with the letter and intent of the Federal Marine Protectio~
Research and Sanctuaries Act. .
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It is essential that the potential impacts upon pelagic, demersal and benthic fauna as well as subtidal
flora imposed by the sedimentation processes be evaluated and quantified. Mitigation measures and
operational constraints should be considered by regulatory authorities to minimi7.e potential ~acts.
Similar dredging and construction operations have incIudt?d a range of effective measures, including
but not limited to:

Restricted temporal windows for operations to assure minimizing impacts upon
potentjally effected fauna and flora, including restriction of operations during the
spawning periods of species indigenous to the project area;

Promoition of stockpiling or sidecasting of dredged materials, requiring temporary
storage of those materials on sealed floating barges;

Implementation of sealed dredge buckets to minimize re-entrainment and release of
sediments into the water column during hauling operations;

Environmental sensitivity training for all dredge operators to assure knowledge of
means and methods to rninirni7P. Se<liment release into the wqater colUIDI1 during

dredging;

Imposing operational limits for sediment plwne release size and concentration upon
the dredging contractor and require terD1ination of the dredging should those liinits
be exceeded;I

I Requiring "third-party oversight" of all operations and monitoring and assigning
authorization to that entity to shut down the operations should operationa11imits be
exceeded;

Requiring the dredging contractor to prepare and implement a Construction
Mitigation Plan, clearly defining all of the meaDS and methods which he proposes to
employ to minimu.e construction impacts.

Imposllg strict Best Management Practices upon the trench backfilling operations
by requiring sediment plume size to be limited, imposing placemeDt methodology
restrictions, and reJated restrictions.
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